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(57) ABSTRACT

An aircraft window mounting assembly having a pressure
pane in abutting contact with an inner surface of an exterior
pressure pane frame. A bezel is proximate a periphery of the
pressure pane and defines an inner opening. The bezel
includes an inner wall, an outer wall, an exterior wall, and an
interior wall. A dust cover is proximate the interior wall of the
foam bezel. An electro-optic element is disposed in the open-
ing and is configured for reception by the inner wall. The
pressure pane, the foam bezel, and the electro-optic element
define an exterior cavity. The bezel, the electro-optic element,
and the dust cover define an interior cavity. A first relief
passage is in fluid communication with the exterior cavity and
the interior cavity. A second relief passage is in fluid commu-
nication with the interior cavity and one of an aircraft interior
cabin and an aircraft wall.

20 Claims, 2 Drawing Sheets
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1
REDUCING CONDENSATION IN DIMMABLE
WINDOW SYSTEMS

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority under 35 U.S.C. §119(e) to
U.S. Provisional Patent Application No. 61/906,186, filed on
Nov. 19, 2013, entitled “REDUCING CONDENSATION IN
DIMMABLE WINDOW SYSTEMS,” which is incorporated
herein by reference in its entirety.

BACKGROUND OF THE DISCLOSURE

The present disclosure generally relates to an aircraft win-
dow mounting assembly, and more specifically, to an aircraft
window mounting assembly that includes an electro-optic
element and electromagnetic shielding.

SUMMARY OF THE PRESENT DISCLOSURE

One aspect of the present disclosure includes an aircraft
window mounting assembly having a pressure pane in abut-
ting contact with an inner surface of an exterior pressure pane
frame. A bezel is proximate a periphery of the pressure pane
and defines an inner opening. The bezel includes an inner
wall, an outer wall, an exterior wall, and an interior wall. The
inner wall includes a channel. A dust cover is proximate the
interior wall of the bezel. An electro-optic element is disposed
in the opening and is configured for reception in the channel
of the inner wall. The pressure pane, the bezel, and the elec-
tro-optic element define an exterior cavity. The bezel, the
electro-optic element, and the dust cover define an interior
cavity. A first relief passage is in fluid communication with
the exterior cavity and the interior cavity. A second relief
passage is in fluid communication with the interior cavity and
one of an aircraft interior cabin and an aircraft wall.

Another aspect of the present disclosure includes an air-
craft window mounting assembly having a compliant bezel
defining an inner opening. The compliant bezel includes an
inner wall having a channel. A dust cover is proximate the
compliant bezel. An electro-optic element is disposed in the
opening and is configured for reception in the channel of the
inner wall. The pressure pane, the compliant bezel, and the
electro-optic element define an exterior cavity. The compliant
bezel, the electro-optic element, and the dust cover define an
interior cavity. A first relief passage is in fluid communication
with the exterior cavity and the interior cavity. A second relief
passage is in fluid communication with the interior cavity and
an expansion bellows mechanism.

Yet another aspect of the present disclosure includes an
aircraft window mounting assembly having a foam bezel
proximate a periphery of the pressure pane and defining an
inner opening. The foam bezel includes an inner wall, an
outer wall, an exterior wall, and an interior wall. The inner
wall includes a channel. An electro-optic element is disposed
in the opening and is configured for reception in the channel
of the inner wall. The foam bezel at least partially defines an
exterior cavity. The foam bezel also at least partially defines
an interior cavity. A first relief passage extends through the
foam bezel and is in fluid communication with the exterior
cavity and the interior cavity. A second relief passage extends
through the foam bezel and is in fluid communication with the
interior cavity and one of an aircraft interior cabin and an
aircraft wall.

These and other aspects, objects, and features of the
present disclosure will be understood and appreciated by
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those skilled in the art upon studying the following specifi-
cation, claims, and appended drawings. It will also be under-
stood that features of each embodiment disclosed herein may
be used in conjunction with, or as a replacement for, features
of the other embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is an enlarged side cross-sectional view of a top
portion of one embodiment of an aircraft window foam
mounting assembly of the present disclosure;

FIG. 2A is a partial side cross-sectional view of an embodi-
ment of an aircraft window foam mounting assembly of the
present disclosure; and

FIG. 2B is a partial side cross-sectional view of a bezel of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and derivatives thereof shall relate to the disclosure as
oriented in FIG. 1. However, it is to be understood that the
disclosure may assume various alternative orientations,
except where expressly specified to the contrary. It is also to
be understood that the specific devices and processes illus-
trated in the attached drawings, and described in the following
specification are simply exemplary embodiments of the
inventive concepts defined in the appended claims. Hence,
specific dimensions and other physical characteristics relat-
ing to the embodiments disclosed herein are not to be consid-
ered as limiting, unless the claims expressly state otherwise.

Referring to FIGS. 1, 2A, and 2B, reference numeral 10
generally designates a dimmable window mounting assembly
for an aircraft including an exterior pressure pane frame 12
having an inner surface 14 and an outer surface 16. A pressure
pane 18 is in abutting contact with the inner surface 14 of the
exterior pressure pane frame 12. A bezel 20 is proximate a
periphery of the pressure pane 18 and defines an inner open-
ing 22. The bezel 20 includes an inner wall 24 and an outer
wall 26. Bezel 20 may be generally flexible, conforming, or
otherwise compliant and, in an example may be of foam or
another compliant material. The inner wall 24 includes a
channel 28. A dust cover 31 is proximate an interior wall 52 of
the bezel 20. An electro-optic element 30 is disposed in the
inner opening 22 and is configured for reception in the chan-
nel 28 of the inner wall 24. The pressure pane 18, the bezel 20,
and the electro-optic element 30 define an exterior cavity 33.
The bezel 20, the electro-optic element 30, and the dust cover
31 define an interior cavity 34. A first relief passage 35 is in
fluid communication with the exterior cavity 33 and the inte-
rior cavity 34. A second relief passage 36 is in fluid commu-
nication with the interior cavity 34 and one of an aircraft
interior cabin 37 and an aircraft wall 38.

With reference again to FIGS. 1, 2A, and 2B, the bezel 20
is generally configured to nest between an outer reveal 40 and
the exterior pressure pane frame 12. The bezel 20, or foam
mount, is also proximate the pressure pane 18, and in the
illustrated embodiment, is in abutting contact with the pres-
sure pane 18. The pressure pane 18 generally defines a win-
dow through which passengers in an aircraft can view outside
the aircraft. The channel 28 includes a depth and width con-
figured to receive the electro-optic element 30 therein. The
electro-optic element 30 is generally disposed between the
pressure pane 18 and the dust cover 31. The dust cover 31 is
held in place by an inner reveal 46, which is subsequently held
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in place by an interior sidewall 48. The interior sidewall 48
may include an interior trim to provide an aesthetically pleas-
ing appearance inside an aircraft fuselage.

As illustrated in FIGS. 1, 2A, and 2B, it is contemplated
that the bezel 20 may take on a variety of shapes, materials,
and configurations that will generally define a frame-like
structure. Regardless of the construction, the dimmable win-
dow mounting assembly 10 will include the inner wall 24 and
the channel 28, as well as the outer wall 26. An exterior wall
50 of the bezel 20 is configured to abut one or both of the
pressure pane 18 and the pressure pane frame 12. The bezel 20
also includes the interior wall 52 configured to abut or nearly
abut the outer reveal 40. In one instance, the bezel 20 is
constructed by introduction of a foaming material into a mold
cavity of a low pressure molding assembly. The molding
process is initiated, and the bezel 20, which may include open
cell or closed cell foam, is withdrawn from the mold.

With reference to FIGS. 2A and 2B, the illustrated embodi-
ment of an aircraft window mounting assembly depicts the
first relief passage 35, which is in fluid communication with
the exterior cavity 33 that is defined by the pressure pane 18,
the bezel 20, and the electro-optic element 30. The first relief
passage 35 is also in fluid communication with the interior
cavity 34, which is defined by the bezel 20, the electro-optic
element 30, and the dust cover 31. Accordingly, the first relief
passage 35 aids in maintaining a generally consistent tem-
perature in both the exterior cavity 33 and the interior cavity
34, as well as maintaining a substantially consistent pressure.
In addition to the first relief passage 35, which is disposed at
an upper portion of the bezel 20, a second relief passage 36 is
provided in a bottom portion of the bezel 20 and is in fluid
communication with an intermediate portion of the aircraft
wall 38. Alternatively, it is contemplated that the second relief
passage 36 may provide fluid communication between the
interior cavity 34 and the aircraft interior cabin 37. The first
relief passage 35 is positioned at an upper portion of the bezel
20, such that warm air that can build up in the exterior cavity
33 is allowed to move to the interior cavity 34. Cool air in the
interior cavity 34 is then forced downward through the second
relief passage 36 and into one of the aircraft interior cabin 37
and the aircraft wall 38. Although the illustrated embodiment
in FIGS. 2A and 2B shows the first relief passage 35 at an
upper portion of the bezel 20 and the second relief passage 36
at a lower portion of the bezel 20, it is also contemplated that
the position of the first relief passage 35 and the second relief
passage 36 may be switched, such that the first relief passage
35 is disposed at a bottom portion of the bezel 20 and the
second relief passage 36 is positioned at an upper portion of
the bezel 20. It is also contemplated that the second relief
passage 36 could be in fluid communication with the interior
cavity 34 and an expansion bellows mechanism disposed, for
example, in the aircraft wall 38.

The construction as illustrated in FIGS. 2A and 2B is
generally defined to minimize condensation build-up that can
occur as a result of the relative temperature and humidity
differences between the exterior cavity 33 and the interior
cavity 34, and the aircraft interior cabin 37 or aircraft wall 38.
The construction generally limits the free-exchange of moist
interior cabin air with the air in the interior cavity 33, thereby
minimizing the build-up of condensation on the interior of the
cold pressure pane 18. Although the first relief passage 35 is
shown as a relatively direct path between exterior cavity 33
and interior cavity 34, an alternative relief passage may
include a longer, tortuous path between exterior cavity 22 and
interior cavity 34, which may further limit the exchange of
moisture between the cavities.
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At the same time, the temperature controlled system illus-
trated in FIGS. 2A and 2B lessens excessive heat that may
otherwise build up on the electrochromic element 30, which
could result in degraded performance of the electro-optic
element 30. One of ordinary skill in the art will appreciate that
the electro-optic element 30 may be an electrochromic ele-
ment or other dimming element such as those shown and
described in commonly assigned U.S. Pat. No. 8,547,624,
entitled “VARIABLE TRANSMISSION WINDOW SYS-
TEM,” filed on Jun. 29, 2011, the entire disclosure of which is
hereby incorporated herein by reference.

It will be understood by one having ordinary skill in the art
that construction of the described disclosure and other com-
ponents is not limited to any specific material. Other exem-
plary embodiments of the disclosure disclosed herein may be
formed from a wide variety of materials, unless described
otherwise herein.

For purposes of this disclosure, the term “coupled” (in all
of'its forms, couple, coupling, coupled, etc.) generally means
the joining of two components (electrical or mechanical)
directly or indirectly to one another. Such joining may be
stationary in nature or movable in nature. Such joining may be
achieved with the two components (electrical or mechanical)
and any additional intermediate members being integrally
formed as a single unitary body with one another or with the
two components. Such joining may be permanent in nature or
may be removable or releasable in nature unless otherwise
stated.

It is also important to note that the construction and
arrangement of the elements of the disclosure as shown in the
exemplary embodiments is illustrative only. Although only a
few embodiments of the present innovations have been
described in detail in this disclosure, those skilled in the art
who review this disclosure will readily appreciate that many
modifications are possible (e.g., variations in sizes, dimen-
sions, structures, shapes and proportions of the various ele-
ments, values of parameters, mounting arrangements, use of
materials, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, elements shown as inte-
grally formed may be constructed of multiple parts or ele-
ments shown as multiple parts may be integrally formed, the
operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures and/or members
or connector or other elements of the system may be varied,
the nature or numeral of adjustment positions provided
between the elements may be varied. It should be noted that
the elements and/or assemblies of the system may be con-
structed from any of a wide variety of materials that provide
sufficient strength or durability, in any of a wide variety of
colors, textures, and combinations. Accordingly, all such
modifications are intended to be included within the scope of
the present innovations. Other substitutions, modifications,
changes, and omissions may be made in the design, operating
conditions, and arrangement of the desired and other exem-
plary embodiments without departing from the spirit of the
present innovations.

It will be understood that any described processes or steps
within described processes may be combined with other dis-
closed processes or steps to form structures within the scope
of the present disclosure. The exemplary structures and pro-
cesses disclosed herein are for illustrative purposes and are
not to be construed as limiting.

Itis also to be understood that variations and modifications
can be made on the aforementioned structures and methods
without departing from the concepts of the present disclosure,
and further it is to be understood that such concepts are
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intended to be covered by the following claims unless these
claims by their language expressly state otherwise.

What is claimed is:

1. An aircraft window mounting assembly comprising:

apressure pane in abutting contact with an inner surface of
an exterior pressure pane frame;

a bezel proximate a periphery of the pressure pane and
defining an inner opening, the foam bezel including an
inner wall, an outer wall, an exterior wall, and an interior
wall;

a dust cover proximate the interior wall of the bezel;

an electro-optic element disposed in the opening and con-
figured for reception by the inner wall, wherein the pres-
sure pane, the bezel, and the electro-optic element define
an exterior cavity, and wherein the bezel, the electro-
optic element, and the dust cover define an interior cav-
ity;

a first relief passage in fluid communication with the exte-
rior cavity and the interior cavity; and

a second relief passage in fluid communication with the
interior cavity and one of an aircraft interior cabin and an
aircraft wall.

2. The aircraft window mounting assembly of claim 1,

further comprising:

an outer reveal and an inner reveal, wherein the dust cover
is disposed between the outer reveal and the inner reveal.

3. The aircraft window mounting assembly of claim 1,
wherein the first relief passage includes a U-shaped cross-
section that extends around the electro-optic element.

4. The aircraft window mounting assembly of claim 1,
wherein the electro-optic element is an electrochromic ele-
ment.

5. The aircraft window mounting assembly of claim 1,
wherein the second relief passage is includes a linear configu-
ration that extends generally vertically through a lower por-
tion of the bezel.

6. The aircraft window mounting assembly of claim 1,
wherein the bezel is juxtaposed proximate both the exterior
pressure pane frame and the pressure pane.

7. The aircraft window mounting assembly of claim 1,
wherein the bezel alone defines the first relief passage.

8. The aircraft window mounting assembly of claim 1,
wherein the bezel alone defines the second relief passage.

9. An aircraft window mounting assembly comprising:

acompliant bezel defining an inner opening, the compliant
bezel including an inner wall having a channel;

a dust cover proximate the compliant bezel;

an electro-optic element disposed in the opening and con-
figured for reception in the channel of the inner wall,
wherein the pressure pane, the compliant bezel, and the
electro-optic element define an exterior cavity, and
wherein the compliant bezel, the electro-optic element,
and the dust cover define an interior cavity;

a first relief passage in fluid communication with the exte-
rior cavity and the interior cavity; and
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a second relief passage in fluid communication with the
interior cavity and an expansion bellows mechanism.

10. The aircraft window mounting assembly of claim 9,
further comprising:

An outer reveal and an inner reveal, wherein the dust cover

is disposed between the outer reveal and the inner reveal.

11. The aircraft window mounting assembly of claim 9,
wherein the first relief passage includes a U-shaped cross-
section that extends around the electro-optic element.

12. The aircraft window mounting assembly of claim 9,
wherein the electro-optic element is an electrochromic ele-
ment.

13. The aircraft window mounting assembly of claim 9,
wherein the second relief passage includes a linear configu-
ration that extends generally vertically through a lower por-
tion of the bezel.

14. An aircraft window mounting assembly comprising:

a foam bezel proximate a periphery of the pressure pane
and defining an inner opening, the foam bezel including
an inner wall, an outer wall, an exterior wall, and an
interior wall, wherein the inner wall includes a channel;

an electro-optic element disposed in the opening and con-
figured for reception in the channel of the inner wall,
wherein the foam bezel at least partially defines an exte-
rior cavity and wherein the foam bezel also at least
partially defines an interior cavity;

a first relief passage extending through the foam bezel and
in fluid communication with the exterior cavity and the
interior cavity; and

a second relief passage extending through the foam bezel
and in fluid communication with the interior cavity and
one of an aircraft interior cabin and an aircraft wall.

15. The aircraft window mounting assembly of claim 14,
further comprising:

a dust cover proximate the foam bezel.

16. The aircraft window mounting assembly of claim 14,
further comprising:

an outer reveal and an inner reveal, wherein the dust cover
is disposed between the outer reveal and the inner reveal.

17. The aircraft window mounting assembly of claim 14,
wherein the first relief passage includes a U-shaped cross-
section that extends around the electro-optic element.

18. The aircraft window mounting assembly of claim 14,
wherein the electro-optic element is an electrochromic ele-
ment.

19. The aircraft window mounting assembly of claim 14,
wherein the second relief passage includes a linear configu-
ration that extends generally vertically through a lower por-
tion of the foam bezel.

20. The aircraft window mounting assembly of claim 14,
wherein the foam bezel is disposed proximate both a pressure
pane and an exterior pressure pane frame.
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